Background
==========

Injuries are a large and increasing health problem worldwide, causing more than 5 million deaths annually; 16,000 deaths every day \[[@B1],[@B2]\]. Furthermore, it has been estimated that deaths from injuries will increase from 5.1 million to 8.4 million (9.2% of all global deaths), with road traffic injury alone being the third leading cause of death and disability adjusted life years (DALYs) by the year 2020 \[[@B3]-[@B5]\]. Notably, the greatest burden of injuries is concentrated in low- and middle income countries where the least evidence and resources are available for preventive measures and care following injury \[[@B2]\]. More importantly, current estimations show that the pattern of injury morbidity and mortality due to road traffic crashes are decreasing by about 27% in high income countries, but increasing by more than 80% in low and middle income countries \[[@B6],[@B7]\].

Several epidemiological studies examining the incidence and pattern of injuries have suggested that the magnitude, characteristics and pattern of injury vary considerably from country to country \[[@B5],[@B8]-[@B17]\]. Yet, injury as a research problem has been largely ignored in developing countries such as Iran. Recent research has found the annual road traffic death rate to be 44 per 100,000 in Iran, higher than any other death rate in any region of the world where reliable estimates of road traffic crashes are available \[[@B18]\]. While this study, and also others, such as the global burden of injuries \[[@B2]\] provide estimates for injury mortality in Iran, few provide data on non-fatal injuries, types of injury, by sex and by urban or rural residence. Therefore, this study aimed to provide data on the incidence and patterns of injury in the Sistan and Baluchistan Province of Iran. This province is a low income region in the South East of Iran \[[@B19]\].

Methods
=======

A registry-based, retrospective study was used, reviewing all individuals admitted for injury between 20 March 2007 to 19 March 2008 (One Iranian Year) to all emergency departments of the Ministry of Health and Medical Education of Iran in Sistan and Baluchestan province. As such this was a hospital-based study for the full population of the province. The province is located in South-East region of Iran at the border Afghanistan and Pakistan from the West and Oman Sea from the South \[[@B18]\]. The population in the Sistan and Baluchistan province during the study period was 2.1 million. (Excluding the population of Zabol which has been recently disintegrated from the province) \[[@B19]\]. Overall, there were 12 emergency rooms in 7 districts of the province where injured patients admitted during the study period. Patients were included in this study if they initially arrived, alive, into the emergency department. Their injuries are included in this study, even if they died later, as a result of their injuries. Individuals who died prior to arrival at the emergency department were not included in this study.

In each emergency room, trained staff complete the nationally designed medical forms for each injured patient admitted to hospital. Injury is consistently defined across all hospitals in the province, as injury to any body part leading an individual to seek medical care in the Emergency Department.

The data register thus contains data on demographic details as well as type, cause of injury, place of injury, place of residence (urban/rural) and the outcome of injury. Injuries were classified according to the 10^th^ revision (ICD-10-E) of the International Classification of Diseases. Patient data were extracted, using unique identifiers to protect patient confidentiality, by two research assistants under the supervision of the lead investigator. Collected data were transferred to the Center for Disease Control and prevention of health centers in each district. In each provincial health center, one expert (i.e. bachelor of public health) was responsible for data gathering and quality control. Trauma was defined in this study as any physical damage/injury/wound to the body caused unintentionally by contact with an object (i.e. struck accidentally by object or bumping into or against object) excluding injury caused by assault and transport vehicle. Those counted as being injured in a road traffic crash included pedestrians, motorcyclists and vehicle occupants.

Data were stored and analyzed using SPSS Version 15. Descriptive statistics were examined to explore the frequency distribution of data. Age standardized incidence rates and 95% confidence intervals (CI) of injuries were calculated. Incidence rates were standardized using the direct standardization method \[[@B20]\] for event rates and using the whole population of Iran \[[@B21]\] as a standard population.

This study was approved by the research ethics committee of Zahedan University of Medical Sciences, Iran. Written informed consent was obtained from the patient for publication of this report and any accompanying images. Study participants were each given a unique identifier and personal data were only accessible to the principal investigators.

Results
=======

Table [1](#T1){ref-type="table"} presents the age standardized incidence rates for types of injury by sex and place of residence. In total 18,155 injuries were recorded during the study period. The overall age-standardized incidence rate for all injuries was 916 (95% CI 902--930) per 100,000. The majority of these injuries were due to road traffic crashes 5,713 (32%). The next most common injuries were trauma 3,605 (20%) and poisoning 2,390 (13%). For all injury types, people living in urban areas were more likely to present to the emergency department for injury compared to individuals living in rural areas. For most injury types, males were more likely than females to be affected. However, the male to female ratio was closer to 1:1 for poisoning, injuries involving animals and burns.

###### 

Age standardized incidence rate (ASIR) of injuries by sex and place of residence

  **ASIR Type of injury**   **Total**     **Place of residence**   **Sex**                                                                                       
  ------------------------- ------------- ------------------------ -------------------- -------------------- --------- -------------------- -------------------- ----------
  All injuries              18155 (100)   916 (902--930)           1375 (1351--1399)    250 (239--261)       5.5 : 1   1360 (1336--1384)    468 (453--482)       2.9: 1
  Traffic                   5713 (31.5)   308 (299--316)           390 (377--403)       87.5 (81.0-94.0)     4.5 : 1   514 (499--529)       99.3 (92.4-106)      5.2: 1
  Trauma                    3605 (19.9)   176 (170--182)           307 (295--318)       24.5 (21.1 - 27.9)   12.5: 1   274 (263--284)       76.7 (70.8 - 82.7)   3.6: 1
  Poisoning                 2390 (13.2)   113 (108--117)           191 (182--199)       22.5 (19.4 - 25.6)   8.5 : 1   127 (120--134)       98.8 (92.5 - 105)    1.3 : 1
  Falls                     1676 (9.20)   78.7 (74.7 - 82.8)       121 (114--128)       32.3 (28.4 - 36.2)   3.7 : 1   118 (112--125)       38.1 (33.8 - 42.3)   3.1 : 1
  Animal involved           1135 (6.25)   57.9 (54.3 - 61.5)       75.0 (69.3 - 80.6)   36.2 (32.1 - 40.4)   2.1 : 1   54.1 (49.4 - 58.9)   62.2 (56.8 - 68.8)   0.87 : 1
  Violence/assault          1113 (6.10)   60.3 (56.6 - 63.9)       95.3 (89.1 - 102)    15.9 (13.2 - 18.7)   6.0 : 1   109 (102--116)       11.5 (9.18 - 13.8)   9.5 : 1
  Burns                     596 (3.25)    27.6 (25.2 - 29.9)       44.5 (40.3 - 48.8)   7.60 (5.70 - 9.40)   5.9 : 1   31.3 (27.8 - 34.9)   23.8(20.6 - 27.0)    1.3 : 1
  Others                    1927 (10.6)   95.6 (91.1 - 100)        152 (144--160)       23.3 (20.0 - 26.5)   6.5 :1    133 (126--141)       57.3 (52.2 - 62.4)   2.3 :1

Note: Rates are per 100,000 persons; CI, confidence interval; others including suicide, drowning, Exposure to electricity etc. Animal involved, bitten, stung or attacked by an animal.

Table [2](#T2){ref-type="table"} presents the age standardized incidence rate for injury by place, sex and location of residence. Most injuries occurred in or near the home 7,877 (43%). Thus, the highest age-standardized incidence rate was observed for injuries occurring in or near the home 371 (95% CI 362--380) per 100,000. Males were most likely to be injured in a street/alley or village, rate 509 (95% CI 495--524) whereas females were most likely to be injured in or around the home, rate 320 (95% CI 308--332). Urban rates were consistently higher than rural age-standardized injury rates for all injury locations examined.

###### 

Age standardized incidence rate (ASIR) of Injury by place, sex and residency

  **ASIR Place of injury**              **Total**     **Place of residence**   **Sex**                                                        
  ------------------------------------- ------------- ------------------------ -------------------- -------------------- -------------------- --------------------
  Home (Inside/outside)                 7877 (43.4)   371 (362--380)           634 (618--650)       90.4 (84.0 - 96.8)   421 (409--434)       320 (308--332)
  Street/alley inside city or village   5673 (31.2)   297 (289--305)           495 (480--509)       75.2 (69.2 - 81.2)   509 (495--524)       81.6 (74.7 - 86.7)
  On the road outside city or village   1947 (10.7)   111 (106--116)           53.3 (48.4 - 58.1)   32.5 (28.5 - 36.5)   186 (177--195)       34.3 (30.2 - 38.4)
  Workplace/factory                     743 (4.10)    41.5 (38.5 - 44.6)       66.4 (61.1 - 71.7)   8.50 (6.34 - 10.6)   81.0 (74.7 - 86.7)   2.10 (1.13 -3.06)
  School                                293 (1.60)    12.3 (10.8 - 13.7)       18.5 (16.0 - 20.9)   5.27 (3.93 - 6.60)   19.8 (17.2 - 22.4)   4.58 (3.33- 5.83)
  Recreation area including sports      199 (1.10)    9.60 (8.20 - 10.9)       14.7 (12.3 - 17.0)   3.32 (2.10 - 4.55)   17.2 (14.6 - 19.8)   1.84 (0.95 - 2.74)
  Others                                1423 (7.90)   74.5 (70.5 - 78.5)       93.9 (87.6 - 100)    34.5 (30.5 - 38.6)   125 (118--133)       23.0 (19.8 - 26.1)
  Total                                 18155 (100)   916 (902--930)           1375 (1351--1399)    250 (239--261)       1360 (1336--1384)    468 (453--482)

Note: Rates are per 100,000 persons; CI, confidence interval.

Figure [1](#F1){ref-type="fig"} presents the percent of injuries occurring by age and by type of injury for individuals living in urban locations. In urban areas, road traffic related injuries were observed to affect older age groups more than younger age groups. Poisoning was most common in the youngest age group, 0 to 4 years. Figure [2](#F2){ref-type="fig"} presents the percent of injuries occurring by age and by type of injury for individuals living in rural locations. The rural distribution of injury mechanism by age group differed from urban areas. For instance, road traffic related injuries were more common in the 15--59 year age group in rural areas (compared to the oldest age group for road traffic injuries in urban areas). The present study observed that traffic related injuries were more likely to result in death compared to injuries due to other external causes. Overall, a total of 106 (0.6%) injury deaths occurred among the surveyed population. Road traffic injuries were responsible for approximately half of the all injury deaths (49/106).
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Discussion
==========

This study found that the majority of injuries in South Eastern Iran were due to road traffic crashes. The next most common injuries were trauma and poisoning. For all injury types, individuals living in urban areas were more likely to be injured compared to rural areas. For most injury types, males were more likely than females to be affected. Males were most likely to be injured in a street, alley or village whereas females were most likely to be injured in or around the home. In urban areas, road traffic related injuries were observed to affect older age groups more than younger age groups. Poisoning was most common in the youngest age group, 0 to 4 years.

The pattern of injuries observed in our study, with road traffic crashes, trauma and poisoning being the most common, differ from fires, drowning, violence and war-related injuries which are the most common injuries in Sub-Saharan Africa; and self-inflicted injuries and traffic-related injuries which are the most common in China and Latin America \[[@B8]\]. There are mixed results about the occurrence of injury by urban/rural place of residence in the literature \[[@B5],[@B11],[@B12]\]. Similar to our findings, the vast majority of previously published studies also show that males are at a higher risk of having an injury than females \[[@B5],[@B8]-[@B17],[@B22]\]. Previous studies have also shown that most injuries occur in and around home \[[@B5],[@B8]-[@B17],[@B22]\].

Our study found the overall injury rate to be 916 per 100,000 individuals. This rate is similar to the injury rate observed in a recent study of nearly 3 million emergency department admissions for injury in Iran; approximately 1% per year in our study and 1.4% in the study by Rasouli et al. \[[@B23]\]. However, the rate we observed for injury is much higher than the non-fatal injury rate reported previously in a national study in Iran of 444.3 per 100,000 \[[@B24]\]. A smaller study in a rural state of Iran found the non-fatal injury rate to be 172 per 100,000 people \[[@B16]\]. However, these non-fatal injury rates observed in Iran are still much lower than the 10,000 per 100,000 individuals reported in a study in rural Nigeria \[[@B14]\]. The difference in observed rates in our study compared to the previous Iranian study could be due to the studied province truly having increased rates of injury or could also be due to the type of data used to calculate injury rates. The previous study by Soori et al. \[[@B24]\] used a retrospective survey of households across Iran, whereas our study used emergency room medical records. Although we would expect a household survey to capture more, rather than less injuries, given household surveys are more likely to include less severe injuries as well as the more severe injuries presenting to emergency departments. The sex differences observed in our study are in keeping with past research internationally as well as in Iran, which demonstrate that males have increased risk of injury compared to females \[[@B24]\]. Our study observed an increased injury rate for individuals living in urban, compared to rural, areas at a ratio of about 5 to 1. In comparison, the national Iranian study found injury rates to be approximately equal across urban and rural areas \[[@B24]\].

Our findings regarding road traffic crashes being the most common risk factor for injury mirrors that previously observed in Iran \[[@B16],[@B18]\] and around the world \[[@B2],[@B14],[@B25]\]. We observed a road traffic injury rate of 308 per 100,000. A previous study found that in Iran, injuries on the road were due mainly to motorized two-wheeler riders, whereas deaths were mainly due to cars \[[@B18]\]. In a previous study in Pakistan a road traffic injury rate of 1,500 per 100,000 was observed \[[@B11]\]. The study in Pakistan was a nationally representative survey study of households. Similar to our study, the study of injuries in Pakistan also found a male predominance in road traffic crashes and also found young and older adults to be at higher risk (compared to children). A recently published article investigating factors related to road traffic injury severity in Iran found that lack of seat belt use was the most important factor related to injury severity \[[@B26]\]. Improper overtaking, speeding, vehicle defects and unauthorized vehicles on freeways, as well as pedestrians and livestock were also factors which increased injury severity \[[@B26]\].

Strengths and limitations
-------------------------

This study provides information from a large dataset comprising over 18,000 injuries from South Eastern Iran. By collecting data at all emergency departments in the province, we are able to provide incidence data for injuries (severe enough to lead to emergency room presentation) and to examine patterns of injury by age, sex and urban/rural status. Data were routinely collected from medical records therefore were standardized across different emergency rooms. However, since this study collected data from emergency departments it was not able to capture less severe injuries, or those treated traditionally in the community. Furthermore, it was not possible to determine the outcome of patients in details due to insufficient data in this case. Data were coded according to the ICD-10 which facilitates comparisons with other regions and countries.

Conclusion
==========

This study provides rigorous data on incidence and patterns of injury in South Eastern Iran. Data on non-fatal injuries in Iran, and most lower-and middle-income countries is lacking and thus information from this paper assists in filling local and international knowledge gaps. Information on the size and type of the injury burden in Iran will also help policy makers and planners with health service planning and injury prevention. Future research could include other regions in Iran as well as provision of ICD external cause codes. As always, for policy makers, future research to estimate the economic costs of injuries in Iran will be useful for prioritization of prevention and care.
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Appendix
========

What this study adds (BOX)

What is already known on this subject

Injury is a leading cause of morbidity and mortality worldwide, and even more so in developing countries

Several studies exist in Iran which examine fatal injuries but less is known about non-fatal injuries

What this study adds

Examining over 18,000 injuries occurring in 2007--2008 in south eastern Iran, majority of injuries were due to road traffic crashes, followed by trauma and poisoning

Individuals living in urban areas were more likely to be injured compared to rural areas; and males more likely to be injured than females

In urban areas, road traffic related injuries were observed to affect older age groups more than younger age groups
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